Therapeutic hypothermia is now a class I recommendation for resuscitation from cardiac arrest. This study determined that hypothermia preserves gap junction coupling as well as Na+ channel function during acute cardiac ischemia, attenuating conduction slowing and preventing conduction block, suggesting that induced hypothermia may be a novel antiarrhythmic strategy in resuscitation.
Short-term regular aerobic exercise reduces oxidative stress produced by acute high intraluminal pressure in the adipose microvasculature Austin T. Robinson, Ibra S. We describe potential mechanisms contributing to aerobic exercise-conferred protection against high intravascular pressure. Subcutaneous adipose microvessels from exercise mice express less NADPH oxidase (NOX) II and more superoxide dismutase (SOD) and demonstrate less sensitivity to ANG II. In microvascular endothelial cells, shear stress reduced NOX II but did not influence SOD expression.
ERBB signaling attenuates proinflammatory activation of nonclassical monocytes Sergey Ryzhov, Anton Matafonov, Cristi L. Galindo, Qinkun Zhang, Truc-Linh Tran, Daniel J. Lenihan, Carrie Geisberg Lenneman, Igor Feoktistov, Douglas B. Sawyer May 1, 2017 : H907-H918 DOI: 10.1152 DOI: 10. /ajpheart.00486.2016 This study identified a novel role of neuregulin-1 (NRG-1)/ERBB signaling in the control of proinflammatory activation of monocytes. These results further improve our fundamental understanding of cardioprotective effects of NRG-1 in patients with heart failure.
Temporal dissociation between the minimal distal-to-aortic pressure ratio and peak hyperemia during intravenous adenosine infusion Lorena Casadonte, Koen M. Marques, Jos A. E. Spaan, Maria Siebes May 1, 2017 : H992-H1001 DOI: 10.1152 DOI: 10. /ajpheart.00632.2016 Systemic hemodynamic variability during intravenous adenosine infusion produces substantial temporal dissociation between peak hyperemia appraised by coronary flow velocity and the minimal distal-to-aortic pressure ratio commonly used to determine functional stenosis severity. This dissociation was absent for intracoronary adenosine administration and tended to be mitigated in patients receiving Ca2+ antagonists.
High-throughput screening identifies microRNAs that target Nox2 and improve function after acute myocardial infarction Junyu Yang, Milton E. Brown, Hanshuo Zhang, Mario Martinez, Zhihua Zhao, Srishti Bhutani, Shenyi Yin, David Trac, Jianzhong Jeff Xi, Michael E. Davis May 1, 2017 : H1002-H1012 DOI: 10.1152 DOI: 10. /ajpheart.00685.2016 NADPH oxidase (Nox)2 is a promising target for treating cardiovascular disease, but there are no specific inhibitors. Finding endogenous signals that can target Nox2 and other inflammatory molecules is of great interest. In this study, we used high-throughput screening to identify microRNAs that target Nox2 and improve cardiac function after infarction. Premenopausal women exhibit an attenuated inspiratory muscle metaboreflex compared with young men; however, it is unknown whether these sex differences are present in older adults. Older women exhibited a greater inspiratory muscle metaboreflex compared with premenopausal women, whereas no differences were present between older and younger men.
Microvascular leakage in acute myocardial infarction: characterization by histology, biochemistry, and magnetic resonance imaging Xiao-Ming Gao, Qi-Zhu Wu, Helen Kiriazis, Yidan Su, Li-Ping Han, James Todd Pearson, Andrew J. Taylor, Xiao-Jun Du May 15, 2017 : H1068-H1075 DOI: 10.1152 /ajpheart.00073.2017 We characterized, for the first time, the features of microvascular leakage (MVL) as a consequence of reperfused myocardial infarction. The size of ischemic myocardium exhibiting MVL was significantly greater than that of infarction or no reflow. We made a proof-of-concept finding on the diagnostic potential of MVL by cardiac magnetic resonance imaging.
Attenuation of endoplasmic reticulum stress by caffeine ameliorates hyperoxia-induced lung injury Ru-Jeng Teng, Xigang Jing, Teresa Michalkiewicz, Adeleye J. Afolayan, Tzong-Jin Wu, Girija G. 
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Hypoxia inhibits expression and function of mitochondrial thioredoxin 2 to promote pulmonary hypertension Sherry E. Adesina, Brandy E. This study contributes to advance the knowledge over the previous lack of consensus on the assessment of thoracoabdominal asynchrony. We rigorously evaluated the related features that interfere in the measurement of the asynchrony (measurement tool, chest wall model and calculation parameter). Our results suggest that phase angle detects more suitably thoracoabdominal asynchrony that occurs on the lower ribcage and leads to a reduction in the chest wall volume during exercise in COPD patients.
Acute intermittent hypoxia in rats activates muscle proteolytic pathways through a gluccorticoid-dependent mechanism Franciele Przygodda, Leandro Henrique Manfredi, Juliano Machado, Dawit A. P. Gonçalves, Neusa M. Zanon, Leni G. H. Bonagamba, Benedito H. Machado, Ísis C. Kettelhut, Luiz C. C. Navegantes : 1114 -1124 DOI: 10.1152 /japplphysiol.00977.2015 Since hypoxia is a condition in which the body is deprived of adequate oxygen supply and muscle wasting is induced, the present work provides evidence linking hypoxia to proteolysis through a glucocorticoid-dependent mechanism. We show that the activation of proteolytic pathways, atrophy-related genes, and insulin resistance in rats exposed to acute intermittent hypoxia was abolished by surgical removal of adrenal gland. This finding will be helpful for understanding of the muscle wasting in hypoxemic conditions. In the present study we showed for the first time that the adhesion molecules ICAM-1, VCAM-1, and E-selectin, known to be able to recruit circulating cells to the peripheral tissue, increased in exercised human skeletal muscle concurrently with increased circulating levels of cells shown to have importance for skeletal muscle remodeling. These findings support the concept of cell recruitment from the circulation playing a role in skeletal muscle adaptation to exercise. Head-down tilt causes increased lateral ventricular volume and decreased cerebrovascular flow after 26.5 h. Additional short exposure to 3% ambient carbon dioxide levels causes increased cerebrovascular flow associated with increased cerebrospinal fluid pulsatility at the cerebral aqueduct. Headdown tilt with chronically elevated 0.5% ambient carbon dioxide and acutely elevated 3% ambient carbon dioxide causes increased mean diffusivity of cerebral spinal fluid within the lateral ventricles.
Microscale distribution and dynamic surface tension of pulmonary surfactant normalize the recruitment of asymmetric bifurcating airways Eiichiro Yamaguchi, Liam P. Nolan, Donald P. Gaver III : 1167 -1178 DOI: 10.1152 /japplphysiol.00543.2016 The dynamic surface tension of pulmonary surfactant is integral to the uniformity of asymmetric bifurcation airway recruitments because it modulates capillary pressure drop in a velocity-dependent manner. Also, the surfactant distribution at the propagating interface can have a very large influence on recruitment stability by focusing surfactant preferentially to specific daughter airways. This implies that modification of the surfactant distribution through novel modes of ventilation could be useful in inducing uniformly recruited lungs, reducing ventilator-induced lung injury. Chest wall strapping was applied to healthy humans to simulate restrictive lung disease. With chest wall strapping, dyspnea was reduced when dead space substituted for part of a constant exercise stimulus to ventilation. Dyspnea associated with chest wall strapping depended on the contribution of leg muscle work to ventilatory stimulation. Chest wall strapping might not be a clinically relevant model to determine whether an alternative reflex ventilatory stimulus mimics the intensity of exertional dyspnea.
Two weeks of moderate-intensity continuous training, but not high-intensity interval training, increases insulin-stimulated intestinal glucose uptake , : 1188 , -1197 , DOI: 10.1152 , /japplphysiol.00431.2016 This is the first study where the effects of exercise training on the intestinal substrate uptake have been investigated using the most advanced techniques available. We also show the importance of exercise intensity in inducing these changes.
Thermoregulatory responses to exercise at a fixed rate of heat production are not altered by acute hypoxia Geoff B. Coombs, Matthew N. Cramer, Nicholas Ravanelli, Pascal Imbeault, Ollie Jay May 1, 2017 : 1198-1207 DOI: 10.1152/japplphysiol.00829.2016
Using a within-subject design, hypoxia does not independently alter core temperature and sweating during exercise at a fixed rate of heat production. These findings also further contribute to the development of a methodological framework for assessing differences in thermoregulatory responses to exercise between various populations and individuals. Using the combined environmental stressors of heat and hypoxia we conclusively demonstrate that exercise intensity relative to aerobic capacity (i.e., %Vo2max) does not influence changes in thermoregulatory responses. The physiological mechanisms and skeletal muscle bioenergetics underlying all-out exercise performance are unclear. This study revealed an increase in oxidative ATP synthesis rate gain and the ATP cost of contraction during all-out exercise. Furthermore, peripheral fatigue was related to the perturbation in pH and deprotonated phosphate ion. These findings support the concept that the oxygen uptake slow component arises from within active skeletal muscle and that skeletal muscle force generating capacity is linked to the intramuscular metabolic milieu. Force deficits caused by stretch of contracting muscle are most severe when the stretch is applied during an isometric contraction, but prevented if the muscle is shortening at high velocity when the stretch occurs. This study indicates that velocity-controlled modulation of the number of strongly bound crossbridges is the basis for the observed relationship between stretch-induced muscle damage and prevailing shortening velocity. Hemoglobin-based oxygen carrier (HBOC)-201 is a cell-and endotoxin-free, glutaraldehyde-polymerized hemoglobin solution. It's use as a blood replacing agent is limited by significant pressor responses that occur upon its administration. In the present study, we show that these pressor responses in the systemic and pulmonary vasculature ca b negated by simultaneous administration of an endothelin receptor antagonist.
Cardiorespiratory fitness modulates the acute flow-mediated dilation response following high-intensity but not moderate-intensity exercise in elderly men Tom G. Bailey, Maria Perissiou, Mark Windsor, Fraser Russell, Jonathan Golledge, Daniel J. Green, Christopher D. Askew : 1238 -1248 DOI: 10.1152 /japplphysiol.00935.2016 This study is the first to show that moderate-intensity continuous cycling exercise increased flow-mediated dilation (FMD) transiently before normalization of FMD after 1 h, irrespective of cardiorespiratory fitness level in elderly men. Interestingly, we show increased FMD after highintensity cycling exercise in higher fit men, with a sustained reduction in FMD in lower fit men. The prolonged reduction in FMD after highintensity cycling exercise may be associated with future vascular adaptation but may also reflect a period of increased cardiovascular risk in lower fit elderly men. The heart hormone B-type natriuretic peptide (BNP) is increased in patients with heart failure, where it is thought to have beneficial effects by reducing the preload. Here we report that intravenous administration of BNP in men leads to increases in adrenal hormones cortisol, epinephrine, and norepinephrine. Cortisol and catecholamine levels are independent predictors of increased cardiovascular mortality risk; therefore, drugs targeting the BNP system should be evaluated regarding their effects on the neuroendocrine activation accompanying heart failure.
B-type natriuretic peptide increases cortisol and catecholamine concentrations in healthy subjects
Anthropometric prediction of skeletal muscle cross-sectional area in persons with spinal cord injury Rodney C. Wade, Ashraf S. Gorgey : 1255 -1261 DOI: 10.1152 /japplphysiol.01042.2016 This study used anthropometric measurements and magnetic resonance imaging (MRI) to evaluate muscle cross-sectional area (CSA) and developed a field equation to predict thigh muscle CSA specific to the spinal cord-injured (SCI) population. Anthropometric measurements were correlated to the whole thigh CSA and muscle CSA as measured by MRI. The correlations led to the development of a SCI-specific field equation that accounted for intramuscular fat and bone areas. This study investigates the cough motor response and cough sensitivity in patients with nontuberculous mycobacteria (NTM) infection. In elderly white female pulmonary NTM subjects, we demonstrated a capacity to produce coughs similar to that in age-matched control subjects but decreased cough sensitivity in response to a low dose of capsaicin compared with control subjects. These findings are important to understand the pathophysiological mechanisms resulting in NTM disease in elderly white women and/or the syndrome developing in elderly white female NTM patients.
Effects of inspiratory muscle training on respiratory muscle electromyography and dyspnea during exercise in healthy men Exertional dyspnea intensity is thought to reflect an increased awareness of neural respiratory drive, which is measured indirectly using diaphragmatic electromyography (EMGdi). We examined the effects of inspiratory muscle training (IMT) on dyspnea, EMGdi, and EMG of accessory inspiratory muscles. IMT significantly reduced submaximal dyspnea intensity ratings but did not change EMG of any inspiratory muscles. Improvements in exertional dyspnea following IMT may be the result of nonphysiological factors or physiological adaptations unrelated to neural respiratory drive. Sarcolipin (SLN) has gained considerable attention for its uncoupling role of sarco(endo)plasmic reticulum Ca2+-ATPase (SERCA). Because of SLN's ability to alter both cellular energy use and cytosolic [Ca2+], the potential exists for a regulatory role of mitochondrial biogenesis. Herein, we show skeletal muscle oxidative capacity to be unaltered in mice lacking SLN following exercise training or high-fat feeding. Our results contrast with published studies of SLN-overexpressing mice, possibly owing to supraphysiological uncoupling of SERCA.
Occlusion of blood flow attenuates exercise-induced hypoalgesia in the occluded limb of healthy adults Matthew D. Jones, Janet L. Taylor, Benjamin K. Barry : 1284 -1291 DOI: 10.1152 /japplphysiol.01004.2016 This is the first demonstration in humans that a factor carried by the circulation and acting at the periphery is important for exercise-induced hypoalgesia. Further understanding of this mechanism may provide new insight to pain relief with exercise as well as potential interactions between analgesic medications and exercise. : 1894 -1910 DOI: 10.1152 /jn.00811.2016 Microsaccadic eye movements play an important role in several aspects of visual perception and cognition. However, the mechanisms for microsaccade control are still not fully understood. We found that microsaccade kinematics can be altered in a systematic manner by visual transients, revealing a previously unappreciated and exquisite level of control by the oculomotor system of even the smallest saccades. Our results suggest precise temporal interaction between visual, motor, and inhibitory signals in microsaccade control.
Temporal dynamics of retinal and extraretinal signals in the FEFsem during smooth pursuit eye movements Leah Bakst, Jérome Fleuriet, Michael J. Mustari : 1987 -2003 DOI: 10.1152 /jn.00786.2016 The frontal eye field (FEF) is known to play a critical role in volitional smooth pursuit, carrying a variety of signals that are distributed throughout the brain. This study used a novel application of a target blink task during step ramp tracking to determine, in combination with a clustering algorithm, the relative contributions of retinal and extraretinal signals to FEF activity and the extent to which these contributions could form the basis for a categorization of neurons.
Multidigit force control during unconstrained grasping in response to object perturbations Abdeldjallil Naceri, Alessandro Moscatelli, Robert Haschke, Helge Ritter, Marco Santello, Marc O. Ernst : 2025 -2036 DOI: 10.1152 /jn.00546.2016 We studied hand grasping using a sensorized object allowing unconstrained finger placement. During object perturbation, the time to reach the peak force was roughly equal across fingers, consistent with a synergistic stiffening across fingers. Force distribution of a robotic grasping hand, where the control algorithm is based on global hand stiffness, was qualitatively similar to human grasping. This suggests that the central nervous system uses a default whole hand synergistic control to maintain a stable grasp. Peripheral nerves experience tensile strain (stretch) during development and movement. Excessive strain impairs neuronal function, but moderate strains are accommodated by nerves and can promote neuronal growth; mechanisms underlying these phenomena are not well understood. We demonstrated that levels of several structural proteins increase following physiological levels of nerve strain and that expression of a subset of these proteins is regulated by mTOR. Our work has important implications for understanding nerve development and strain-based regenerative strategies. One strategy by which animals adapt to their internal states and external environments is by adopting behavioral states. The roundworm Caenorhabditis elegans is an attractive model for investigating how behavioral states are genetically and neuronally controlled. Here we describe the hierarchical organization of behavioral states characterized by locomotory activity, feeding, and egg-laying. We show that decisions to engage in these behaviors are controlled by the nervous system through insulin-like signaling and the perception of food. Adeno-associated viral vector (AAV)-mediated gene delivery is a valuable tool for neurophysiology, but variability in transduction efficiency remains a bottleneck for experimental success. Repeated vector injections can help overcome this limitation but affect humoral immune state and transgene expression in ways that are poorly understood. We show that AAV vector injections into the primate central nervous system trigger longlasting and serotype-specific immune responses, raising the possibility that switching serotypes may promote successful vector readministration. CALHM1 is an essential ion channel component of the ATP neurotransmitter release mechanism in type II taste bud cells. Its contribution to type II cell resting membrane properties and excitability is unknown. Nonselective voltage-gated currents, previously associated with ATP release, were absent in cells lacking CALHM1. Calhm1 deletion was without effects on resting membrane properties or voltage-gated Na+ and K+ channels but contributed modestly to the kinetics of action potentials.
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Acute corneal epithelial debridement unmasks the corneal stromal nerve responses to ocular stimulation in rats: implications for abnormal sensations of the eye Harumitsu Hirata, Kamila Mizerska, Valentina Dallacasagrande, Victor H. Guaiquil, Mark I. Rosenblatt : 1935 -1947 DOI: 10.1152 /jn.00925.2016 In addition to the traditional view that the sensory transduction mechanisms exist in the nerve terminals, we report here that the proximal axons (stromal nerves in the cornea from which these nerve terminals originate) may also be capable of transducing sensory information. We arrived at this conclusion by removing the epithelial cell layers of the cornea in which the nerve terminals reside but leaving the underlying stromal nerves undisturbed.
Gravity dependence of the effect of optokinetic stimulation on the subjective visual vertical Bryan K. Ward, Christopher J. Bockisch, Nicoletta Caramia, Giovanni Bertolini, Alexander Andrea Tarnutzer : 1948 -1958 DOI: 10.1152 /jn.00303.2016 Applying a rotating optokinetic stimulus while recording the subjective visual vertical in different whole body roll angles, we noted the optokineticinduced bias to correlate with the roll angle. These findings allow the hypothesis that the established optimal weighting of single-sensory cues depending on their reliability to estimate direction of gravity could be extended to a bias caused by visual self-motion stimuli.
Delta and gamma oscillations in operculo-insular cortex underlie innocuous cold thermosensation Francesca Fardo, Mikkel C. Vinding, Micah Allen, Troels Staehelin Jensen, Nanna Brix Finnerup : 1959 -1968 DOI: 10.1152 /jn.00843.2016 Using magnetoencephalography, we identified spatiotemporal features of central cold processing, with respect to the time course, oscillatory profile, and neural generators of cold-evoked responses in healthy human volunteers. Cold thermosensation was associated with low-and high-frequency oscillatory rhythms, both originating in operculo-insular regions. These results support further investigations of central cold processing using magnetoencephalography or EEG and the clinical utility of cold-evoked potentials for neurophysiological assessment of cold-related small-fiber function and damage.
